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^o T v K - K Kg £ i <h C, ttT V> £ o i (DVtm £ %mr s s K - 

pf^o Itmrv K-v^tcpio/i^i; T«^^«{i, rigjmatsto^*** 

[0 0 0 3] 

mmwkK^hfi^mn^mm^ (rvd) k&^-c, ifrg^&fcf-**^ 
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[0 0 0 7] 

Wallace DP, Tomich JM, Iwamoto T, Henderson K, Grantham JJ, Sullivan L 
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transepithelial Cl~ and fluid secretionj , Am. J. Physiol., 272, C1672-C 
1679, 1997^ 

[0 0 0 8] 
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sed on a glycine-gated chloride channel induces a novel choloride conduc 
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60, 2000^ 
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[0 0 10] 

L «fc 9 fc-t^SHl] 

5B<7)PpaiI^J^ffl^ $ tiX v> & 0U± & 
[0 0 11] 

-fcfn (Hel icobacter pylori) V a c A * Jf 1 

[0 0 12] 

[0 0 13] 

Ilt^£$Mfc1-&*:a£><^|g:] 

mmwrn t*rtuzm<*?u- * &m®3& t mmm%&&T - * > ^ * * ;v 
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[0 0 14] 
[0 0 15] 

rf - k k (±, * v =r*< y-?- h # y ^ k izm h t -c. ® * <s> t ^ y 

[0 0 16] 

> Plntt#«M^ (RVD) ^P^{ftLTV^ 0 L^U MUm^^Lfz^K 

- * > v * ^tLrv^^^m;oT> rvd am £%^fz#> izmmtz 

[0 0 17] 

*5kw<DMm£<ommjkxfnmw®mmx*\t, .list-* *;w£j£^ 
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*>^-f <£ 9 *flj&?E&ttlffl| U £ t^-e 

[0 0 18] 

[0 0 19] 

i><DX%>Z> 0 

[0 0 2 0] 

B (Helicobacter pylori) fifOVavAr^I, ^V^Vlz-b^ft 
[0 0 2 1] 
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MtStO-CiO, ittSriqKW-r^i fcjz: .tor, IB«t£F£*'MS|flfc^3 

[0 0 2 2] 
[0 0 2 3] 

flHfl&TEJWffljM fi. T - * > ^ * * ;H£J&^ -7°^- K S:^*C4 2> i> <DX«3b Z> o 
[0 0 2 4] 

rr V ^ B&jfiL&$$ * t^lfS £ § & 0 

[0 0 2 5] 

±IBVa c A?>/*?Ml*. mm<nm fHlZ!kM.1r2>^V 3^*-lfni;* ( 
Hel icobacter pylori) tf> £ V a c A * >^^X^J)1N|$ tL7t % <9T?& ^) „ AX 

(imffjcwu^m) o ^vacAr^R ±tB^#^mi nemo 

[0 0 2 6] 
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%Z)&ffltiLl l zmmir2>m2mMMffi1& (M2) ©2 3i07^^^^^,fV^ 

•=ey w-v-oc i-^&£ii5#>&££:^\ ±^tt^c 

[0 0 2 7] 

2 ^IB^^ttTv^o 

: Zitzer A, Palmer M, Weller U, Wassenaar T, Biermann C, Tranu 
m-Jensen J, Bhakdi S, TMode of primary binding to target membranes and 
pore formation induced by Vibrio cholerae cytolysin (hemolysin) J , Eur. 
J. Biochem., 247, 209-216, 1997^ 

2 iMoschioni M, Tombola F, de Bernard M, Coelho A, Zitzer A, Zo 
ratti M, Montecucco C, |~The Vibrio cholerae hemolysin anion channel is 
required for cell vacuolation and deathj , Cell. Microbiol., 4 (7), 397- 
409, 2002^ 

*%w<Dnmmmniz, m%m^i wx.&* *k s^hp 

, >f*, *rr, 79 ^ ^V&if) KttU «BB&9BJCjBHf *«Ht ( 

9 ojfiUfrfcOl^rfc ifri^f kft&o »»t:^?tLl, J: 9 fc, V a c A * 
^jfiL^mo^^J:^M«Se^ffl$«c:fc^t Lv^ 0 ^ 
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[0 0 2 8] 
[0 0 2 9] 

flHRSk *fr£3!k TOJtU, **v^i % &*fc^JK:fe»t£$&S!U » 

tiRfflll&mWW \Z&lf& rr-^>^-^^ ^jft^-r^- KJ t ITOV a c A 
^WRO^lliO. 2~5//g/ml«ii:«t<> 0. 5-2. 
5/z g/m 1 Lv> 0 JifBV a c A? Jfte. ft 

fflttttfcflfettiFft (pH2) KX^xmmtZitX&i Zbibmt L^ 0 
[0 0 3 0] 

[0 0 3 1] 
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[0 0 3 2] 

( i ) mrn^m 



mmmmm 

y?Y<DTXYuyV Tfflm%m<0 Tmm,?m (##l£m I Benda et 

al.^ TDifferentiated rat glial strain in tissue culturej „ Science 16 
1> 370-37K 1968) it, 'J fj > 9 << "ffj - a V? y a > (American 

Type Culture Collection) frbMMZti, y a (Dmsh'&W&lk (DM 

EM) ZM^X, 3 7t\ 5%<^C02^^tfJnM^TI*I-e^h ';jE-e^^« 
Sftfco ±fa^«felC(±. 2 5 mM^^Eilci'f > N 1 0%<^vJj^&jfiLfi, 1 
0 0 1 U/m 1 O^vT/G, 5 Omg/m 1 tf)J* h V/fv^fy>^ 

8Sj&0$*L;fco F'J^»|iIi:J:ot, 0. 05%hV^»fcO. 0 2%ED 

TAt sr-s-tr v >mmmmm (pbs) « •cik'&tto^^^afew ^nm $ *l 

fco *BJ8&tt, 8 0 0 rpmT«l #W3frk53*tt$*L 0 ±tt(i^*$^ 0 h V 
>®tt«r«I<Wi"*/iie>lC, IfflMJi^y^SJflLYt^-^tfDMEMrttcM^^tL, 2 

[0 0 3 3] 

Wmm. : 125mM N a C K 2. 5 mM K C K 2 . 0 mM C a C 1 
2> 1. OmM MgCl2> 1. 2 5 mM NaH2PO^ 2 5 mM NaHC 
03 

£ ^mmmmmi, mm~&m zti&tx, 95 %mx. t5%oco 2 ti:± 

o Xm±LX h fl& Z-bteX.'^X, 37V, pH7. 4Xj%JfZtltz 0 
[0 0 3 4] 

«Bfl&^ini, mmmmm.wm%z (7n-t^ : epics Elite esp, cou 

Iter Co.> Mianu\ FL) *$mi-2> -<Alig&Cgo*v*TffFfli$*L;teo ffl 

^xwrnztuto 1 omi (Dmmmmmt, lOmg/mi^a^D^ 

?AZ^tr2 M 1 OPB S &»DLfc^ 3 7 iCt? 1 £-^-f a^- h $ 
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o iwkowwihu 2 x i o^m<omm^ij s 50^1 <ommBmwi^. ± 

m&mi*. bo-« (pH7. 4) -C2 O^WW h $*L&lft 

LT#^tt/c 0 pH6. 2O7yK-y7(0» SO* 
> pH6. 2<7)?Lmr^ K-v^ab^.v^(±pH7. 4 OlL^^ti, 

^»i<ht' iorm^^ttfco n>hn-;i/ ( P H7. 4) > 0t£ (pH 

6. 2) $>^>v^i N fimSr^trp H 6. 2^7yK-y^M (Zti 

^Xt>WL%kZfifz 0 
[0 0 3 5] 

MffiM-mmfccDtz&Km^blXtz^ V l>n-;V»MU, 125 mMN a 
CK 2. 5mMKCK 2mMCaCl2> 1. 0 mMM g C 1 2. 1 0 mMgl 
ucose, 1. 2 5mMN a H2P O4, 2 5 mMN a H C O3 (pH7. 4> in 9 
5%i7/5%C0 2 ) -efcofco A^TS'K-^oafcfcftfEl-afci&fc, 

Hri*. HC 1 Zm^XpH. 6 . 2 fcifc^StLfco mM!£m<D%)%:&M&-f & tztb 
K> 2 5mMfLBI«r#tf^«l^pH^ 7. 5 mM^lli?) h V * ^Jnx.^> C: 
^^J:o-rpM$tL7to ^H^TS^JEft (Vogel GmbH, Giessen, Germany 
) K £ o T $J5e £ ^SiiJKtEte , =r > h n - %m.S%m& 

y v xmmmw., ^n^tuzn lt 300, 3 0 6 . 312m osm 

ol/kg-H20-e&o£o 
[0 0 3 6] 

ik»m»!Lie^ (^y^-^yyfm fcXZWimiZ, (2 3-2 51C) 

(Kubo M. , Okada Y., rVolume-regulatory Cl~ channel cu 
rrents in cultured human epithelial cellsj , J. Physiol. 456, 351-371, 
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• • 

1992) KgB*W>#&fc*-cfv*t\ 7>fKf yyii (~2Mn) *ffiJ8LT|B» 
£*l£ 0 H^J«t>L «5Ma) 14. WE&H**/Mfc1-&fc4e>fc, 6 0-7 0% 
iCjjtjEStLfco mS8Mfc£>B#K0ifi:0 s , 0mV*e>±4 0mV©fijlIfiHi 

7"9 ?WX WH2s) 7&*-6 0mV WP52s) (DWm&frbUax. 

bti^ Bmmmmmpfcftmmmuz&Ltzm^ -6 omVH+i o om 

V<DWfiL#2 OmVmz&mZtltzo Va c Afil^^^-^ fz&K, 
TsTvTWTs (iiHII3 0 0ms) # s -8 0mV (#iHH3 0 0ms) <D 
ffim&frbmx.t>ti, -8 0^t>+8 0mV<DW.tiLtf2 0 mV^Cf^Sftfco 
7, r- y 2 . 5ms ORRHa#lBft$ fitz 0 W9tm&&Wm$> h 

VM±V a c Af iltOl^-lEffit (I-Vffi«l) **:~?~1-Z>fztt>lZ, & 
tim+KArXifi-A OmVK + 6 0mVO|EHrtT?2. 5 m s ffliDx. t>ftjt 0 
*8Eti* EPC-9ifipS^ (HEKA. Lambrecht, Germany) &fflV>Tffi$l£;ft, 
fc 0 m^#-^-ti. 1 kHz T?»ife$ *l, 4kHz -Ct*^^ Mk$ ttfco + 
7^y>V7f^x7 (version8. 11 ; H E K A) ifife^trtfmfflW^ T 

[0 0 3 7] 

m*t^x<Dmi&<Drtyr9j>7$m.<oiz#>\z^ ywmwi cmm) 

[0 0 3 8] 

mWSL (3 2 0m osmol/kg-H 2 0) ttfiHffttft : 1 1 OmMC s C K 5mM 
MgS04, 9 0mM7>'-h-;K lOmMHEPES (CsOHtpH7. 
AKMfc£tifzi><7)) *<&tto 
[0 0 3 9] 

*BU&lg&fc^ h-;i^4 0mM£«fc$*Lfc*g;5gte (2 7 0m osmol/ 

kg-H 2 0) O*ifc-C^*$*Lfc 0 fcf^y h Omm) (2 9 0m osmol/kg-H 

20) fi. 1 1 OmMC sCl, 2mMMg S 04, 2 mMN a 2 ATP, 1 mM 
EGTA, 6 0mM7>-F-;K MlmMHEPES (CsOHT«pH7. 
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2KffifcZfltzi><D) £^if 0 lOmM 1,2- If* (2-7 5;7x; 

+ ^.*>-N, N, N' , N' -rh7W s \ ImMEGTAOftfcf) fcfcf 

o 

[0 0 4 0] 

(315m osmol/kg-H 2 0) «#Mf : 145 mMN aCK 5 mM 
KC 1, lmMMgCl2> 10mM-7>-f-;K 2mMCaC^ 1 0 mM 
HEPES (hV*-epH7. 4 KffifeZ*lt:i><7)) &^-tr 0 
fc^y h (MJ&ffl) (3 0 0m osomol/kg-H 2 0) : 3 0 mMN aCK 8 

OmMKCK 2 mMM g C 1 2% 7 0mMv>-f-;K 2mMNa2ATP, 
lOmMHEPES (pH7. 2) =£r^tr 0 
[0 0 4 1] 

7^ s 7f>iT»l 1 5mM©WC 1 i J: o ffi*tT 

-*>«*tt*«PI^&it3t 0 7 5mMNaW70m 

MN-^f;U-D-m^> (NMD G) "C 1 4 5 mMlWN a +£fi$M" 

[0 0 4 2] 

(2) m*R&*m 

Bll^ii. pH7. 2©3>hn-^#T (O) „ ?L8£Tv K-V^T (■) 

> t->k— >xt (^ > ^wis^t (♦) , jrti^tiom&vrvTmmvm 

[0 0 4 3] 

n > h n *-;v^#T*T?fi> C6^*V T$ffll&0¥^«#^{±> 8 0 2. 4 ± 3 
9. 4^m3T-^l? > mi<DO"?m-f <fc 3 fc, 1 B#r^t1-& i t tefc#>ofco 
HMfl«r«IJn*r^*OpHS:6. 2KT*f£<£>0 (fiP*>x 7VK-^T) J± 
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> mm.m-mzt>-?fr%mti>m#>hfitz m*. ±xm-t) * nmm^ 25m 
<o¥#>mj\mmi*. 2 ftxmm t & zmm&mv i^ow 1 . 0 6 + 0 . 

^^<D^^L7t (6 05M£fclil. 11 + 0. 0 2teK&o£) o L^L 
»pH^7. 4lc^|#$tL/c^ (HI*. Kli> 

[0 0 4 4] 

H2fc«\ P H7. 2<D3>bn-Hfr« (O) > &»0*fciS^Lfc» 
(♦) > 7vK-y^TO*& (A.) , »7-> K-y^T^ (■) „ * 
tirti<D C 6 7«©ffl»M^|2i Lf;^*7 7 ^/^to 
[0 0 4 5] 

(70%* * ^AifcflO ^T^tt<2, t N C6 jWUftti— «3ft 

J&tt3W*-£trlM£ (pH6. 2) ^i»$LT~:7 0 W >^a^- h $ *L N 

J: ■? M7yK-yXMm^ R VDfij&C bts:fr-otz 0 
LfrLft&b, pH7. 4 0|LifeSrilDx.fe*^^J±, R VDtt«t3ra#^f?5l 

£j££$*Lft (812*, ♦-e^l-) o fLM^fti L fzm^Z Ji, Bfett^fl 1 (pH 

6. 2, m^A-C^-r) TtRVDIi- S&O^lflWSfrtfco 
[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

[ V a c A <7>&-5- K «fc & y y T*IHJ!£$Un?<7> T - * > ^ * ;V03£jj£] 
*^AX«I^jfi$iL*ifc«:||BL^jBf**^-t-o fc&> VacAli, _hfS 

tt, m.& (pH2) ^'j^iiitciot, 3 7tti o^, femtm$m 

[0 0 4 9] 

±|BVacA£2. 5 /x g/m 1 i: J; 9 K#nx.. 3 7t:t5 0^C6^ 

^^ftO**7--r**£fyS-r*£i:fc< (0 3 (a) #J8Q ^ fc-fjfr&fl- 
FfiJi^ttO^^r^f (0 3 (d) 4»> OT^i") 0 ILfTvF-yT, ( P H6 
. 2) £#T-efB^£*U>Va (0 3 (b) #88) £ 

I-VffiM (EI 3 (d) •-e^1") n> hn-;i/^#T-e|2^$tt^ 

mtoztt-tZ^tL (03 (d) *K OT^-T) tM.frif&ZttfXZK^o Va 
c A&&««E«\ Mt^Ol 0mM©BAPTA©^tft|:iotj^i 

(-7*-^^$-f) 0 NPPB (100/iM) 0«j£ft«2inf±, Vac 
A J: oT#^S <|fi£-$-& (0 3 (c) #bb, 0 3 (d) tpO*e 

[0 0 5 0] 
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izz-oxmmzfrtio ttz, m3 (c) , (a) izmztizzdiz, z 

(DWm±, C l-f LT&^ft&NP PBK£oTjqiM£*L& 

CI & % T— *;W£«fc£ i><DX$>2>Z brft>fr& 0 

[0 0 5 1] 

C6^';t*ihi&£43v>t. ^»ciotii$^v acAta 

zmt) ztzmmLfznmvm&z&TKTjiiro eu ( a ) *±, 

Mc^&&*§^ (5mM> 3 0 mM, 1 1 OmM©^) ^-WT^O^ 
£^1"o 04 (b) (i, it^m-fi^ «^-C l "ItO^tt <£>*B§5£7jct^ 
7-7-e^^ 0 |U4 (c) (i. T~*>ZI-^ Br", methansulfonate-^^ 

ttg^tTt:^^, mm-nj±mmz^^&mm*7F'tr7yx"$>z> 0 m4 (d 

[0 0 5 2] 

T^A^^^^^Ofi^tc [CI-] o<^4^ VacAWotft^ 

tt^m^M^mfi^^nij^ov^ b *mm&z> (B4 (a) , (b) #m) 0 

TV^ 0 Ifflfl&^C l-»7-i>l Br-, methansulfonate") 

fi^l3^tt^^«eOv-7h^mm$tL^> (|H4 (c) #BB) o -fr^*^ 

i±, &ToaiKtt*>*>tiZ2:$^ Pl>P B r>Pci>Pmethansulfonate> 
p aspartate >jtj§^JIE#Sr^1- 0 
[0 0 5 3] 
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[3*1] 

VacA tio Xm&Z *V5 T — ^/UV&T — * (Px/Pci) 



T =-z$~> (X~) 


VacA 


I - 


1.64±0.16 


B r - 


1.13±0.14 


C 1 - 


1 


Methansulfonate — 


0.45±0.14 


Aspartate — 


0.27±0.08 



[0 0 5 4] 

ttz, 7 0 mMlBJSk^N a+O^^jfetONMDG fc<9tt&fc33V>-C\ 

*L*f-**/W4. Z<t>?fr%*3-*>&m,&. (PNa/Pd=0. 18 + 0. 0 
6) ^tnitWo^; (H4 (d) #fls) 0 
[0 0 5 5] 

lfc^£d*^**/i'Sftattli, ¥I5WfcJ©K-S«K:fcv>TVa cA{:io 

Tf±> V a c Ate 7-* ILSET v F— KBS#& < M^^tt ( 

HI 3 #M) > ffllfi C a Mttfeg Uv^i>Hi: 4*¥&S $ ttfc 0 £ 

VacAHioTff$Wft^;H±, «IV>Ca 2 +O^tt(0^ftI 

O & i i: HmVt $ tt £ 0 
[0 0 5 6] 
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[0 0 5 7] 

[%mr v k— \,z a &%mm^<o v a c a«#^ ± & @m] 

o i5C(i, V a c A^^VMi^7 5 yy l$n (#) 

fLmrv K-50W£i£#B«3S{4, MTy K-y^TTV a cA^^^ 
-$-&LfcO (IH5*»BT^1-) tSt&LX^ Va cA^-§-$tt7tC6^'JT«B 
% (H5*T-e^t) \Z&^xm%1tZffi/pt2> 0 V a c A^#^tt7t«(i, 
ILf 7y F-y^i:RSlt-H«it:o*IIL, i& 1 Sfrmz^V^JV^m 
1. 0 5±0. 0 2^E'-^;IU; o L^L&ri ? £>. ^<D^ TvK-vX 
^tLfcl'^^txb-f. Kflt^U 4 5frt> 6 O^-m^-e 

ft^l^;W^3:Mv>l^;l/ (6 0^^(i^j0. 9 9±0. 0 2fe) Kfem 
Ltzo V a c AZ&^Lfzfflmx^ ?«7y K- K#2>£*l& — R##j&,1sl]J 
»^Of&<D#MlJ«*. 1 0 0^MONPPBi:iotIf 5 

0 ^-Bsg^ ^ c 6 ^ »; r jfflia** o . 5 M m<d? 9 5 v v ^-eflrgiss 

?tmr v K- vyUC J: ^iiK^IWi^lJ $ *Lfctf*o (EI 5 f 
[0 0 5 8] 

£ *l $> <0jBf**» > ?LmT yK-y^Ci-?) #|« &#ffl«5Ii±, T - * > 
flHWta 7*n 7 ^T^^NP P B Srifc-S-L*:^^, Va c AO&-5- 
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[0 0 5 9] 

m*. mm**MT*s k-v^tt-c 6 ^y rm&Kmmmmowj^^ 

*T tfO R V D 0^fg|S|#0^a t ft 3 t v>9 i £ £^1" i> <DT~$> 2> 0 
[0 0 6 0] 

[0 0 6 1] 

06O^9 7-Ct±. 3>hn-;v^ (pH7. 4 OjEfiT^JS) <7)|«#m^ 
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